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THE NORTH AMERICAN FAMILIES OF LEPIDOPTERA. 


By Wm. T. M. Forsss, 
Worcester, Mass. 


The following is an attempt to present in tabular form the 
differences in the families of Lepidoptera which occur in the 
United States, to which the few well characterized Central Amer- 
ican families of Macros have been added for completeness. None 
of the accepted lists have been followed strictly in family delim- 
itation. but on the other hand none of the changes is new. The 
butterflies are according to the system followed by Scudder and 
Comstock; the Macro-heterocera follow Dyar’s list with a couple 
of changes; the Tineids are separated along the lines laid down 
in various papers by Busck, with the addition of the primitive 
families recognized by Spuler in the European fauna. 

As compared with Dyar’s list the principal changes are the 
following: 

The Parnassiide are combined with the Papilionide. 

The Agapetide, Heliconide, Ithomyide, Lymnadide, Liby- 
theidee, and Nymphalide are combined as Nymphalide. 

The Megathymide with the Hesperiide. 

The Nycteolide with the Noctuide, following Hampson. I 
am not at all sure that the union is justified, but no satisfactory 
family characters have been developed, and a number of the 
genera are doubtful. The most distinct characters of the Nycteo- 
lidze are the slender male frenulum-hook, the peculiarly enlarged 
and bent basal joint of the antenna, the head-vestiture, and the 
raised scaling. The last is shared by various Noctuids, and inter- 
grades seem to occur in the case of the other characters. The 
peculiar wing-form, which seems to have first given Nycteola 
its family status, is not shared by our second species, Characoma 
nilotica (=N. proteella).. 
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Apatelodes is transferred to the mainly tropical family Euptero- 
tidze, on both larval and adult characters, but it makes a very 
distinct subfamily, largely developed in South America. So far 
as I can see the Australia Chelepteryx will also belong to it, 
and probably other Australian genera. It seems to be one of 
the interesting types, like the marsupials, which have survived 
only in America and Australia. 

- Psychophora fasciata is a normal Noctuid, with large ocelli 
and typical trifid Noctuid venation; on the other hand, so far as 
I can see, Curtis’ figures of P. sabinii represent the common arctic 
Hydriomenid geometer which Hulst considered it to be. 

The Pyromorphide and Chalcosiidz have been treated as sub- 
families of the typically European family Zygzenide. Aco- 
loithus, of our species, might about as well be placed in the typical 
Zy geeninz, next to Ino, as among the Pyromorphine. 

The following partial generic list will explain the disposition 


of the Tineina: 


Y ponomeutide Stenomatide Cycloplasis ? 
Simeethis Stenoma Coptodisca ? 
Choreutis Ide Douglasia ? 
Allononyma Brachiloma Tinagma ? 
Setiostoma Blastobaside Heliodinide 
Glyphipteryx as in Dyar’s list Heliodines 
Atteva (Cita) exc. Endrosis Acrolepride 
Yponomeuta Cosmopterygide Acrolepia 
Plutella Coleophora ? Gracilaruide 
Cerostoma Batrachedra ? Chilocampyla 
Trachoma Cosmopteryx Acrocercops 
Scythris ? Lymnecia Parectopa 
Argyresthia ? Stilbosis Gracilaria 
Zelleria ? Mompha (Laverna) Lithocolletis 
Epermenia ? Walshia Cremastobombycia 
Schreckensteinia ? Theisoa (Cacelice) Ornix 

Gelechude Chrysopeleia Leucanthiza 
as in Dyar’s list Psacaphora Marmara 

(Ecophoride Leucophryne Lyonetude 
as in Dyar’s list Erineda ? Bedellia ? 
also Eido Elachistide Proleucoptera 
Endrosis Elachista Philonome 
but not Ethmia Heliozelide Lyonetia 

Ethmiide Heliozela Phyllocnistis 
Ethmia Antispila Bucculatrix ? 
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Tineide Acrolophus Adelide 
Argyresthia ? Hypoclopus Incurvaria 
Zelleria ? Pseudanaphora Brackenridgia 
Monopis Tischervide Cyane ? 
Tinea Tischeria Isocorypha? 
Trichophaga Coptotriche Graya ? 
Tineola Opostegide Nemotois 
Scardia Opostega Adela 
Xylesthia Nepticulide Prodoxide 
Amydria Nepticula Prodoxus 
Setomorpha Ectoedemia Pronuba 
Anaphora Trifurcula 


I acknowledge considerable help from Mr. Busck in this part 
of the table, and regret he was unable to take time to contribute 
the Tineina as a whole. The interrogation points indicate some 
of the principal points where the family positions are uncertain, 
either from lack of study of dissections, or from failure to develop 
characters of true family rank. Most of the genera I have not 
seen I have simply omitted from the list, unless their position was 
quite evident. The Heliozelidz, as they stand here are hetero- 
geneous, with little doubt. Part of the genera may be distributed 
among the recognized families, while some may need to become 
typical of new ones. There are indications of a connection 
between Tischeria, Opostega and this group, through such forms 
as the Old-world genus Opogona, which may or may not be sig- 
nificant. Opostega is certainly aculeate, Tischeria has structures 
corresponding to aculez, but so enlarged and modified that their 
status is doubtful, while I am unable to see any at all in Antispila. 
The whole range of structure in the five families Gelechiide to 
Blastobasidee is hardly as significant as that within the Tineide, 
even as here restricted. 

The principal difference from the arrangement in Comstock’s 
Manual is the treatment of the Tortricina, Geometrina and Pyra- 
lidina; (except the feathered forms) each as a single family. His 
Cymatophoride is the Thyatiride of this table, and his Zyge- 
nide are here called Syntomide, following general European ~ 
usage in treating Zygena as the group related to Pyromorpha. 
The Auzatidz have been combined with the Drepanide (Platyp- 
terygide). 

Kirby’s Bibliography is so different in its treatment of family 
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lines that a detailed comparison is not worth while; for instance 
his Lasiocampide are here divided among the Saturniide, Lono- 
miide, Eupterotide, Lasiocampide, and Megalopygide, members 
of most of which also occur in others of his families. 

The characters used are in general familiar, and fully explained, 
for instance, in Smith’s Glossary of Entomology, but the following 
points may not be clear. The “quadrifid’” venation is that 
in which M» and M3 are so closely associated with the stem of 
cubitus as to appear more or less dislocated branches of it, as 
well as the two true branches of cubitus; in the trifid venation 
only Ms; is associated with cubitus, and Mp is free, associated with 
the radial stem, or lost; of course in. primitive forms, where the 
medials keep their basal connection direct, the cubitus has only 
the two branches that properly belong to it. 

When only one pair of palpi are developed they are the labial; 
but in a few primitive forms, such as Prodoxus, the maxillary 
palpi are the larger and more conspicuous—they can be easily 
distinguished by their attachment to the tongue, and in these 
primitive forms by their larger number of joints (5) and free 
movability, being folded near the middle in repose, and usually 
in dead material. 

Aculez are minute spinules scattered over the wing-membrane. 
They are several times as numerous as the scales, but so small 
as only to be visible with higher powers of the microscope, and 
being covered by the scales can only be seen in bleached and 
stained or denuded wings. In the Micropterygide, Hepialide, 
Prodoxide, Adelide and Nepticulide they are generally distrib- 
uted; in the Heliozelide, Tischeriidee and Opostegide they are 
mostly in the region of the base of the cell of the fore wing, and 
somewhat difficult to find; while in all the other Lepidoptera 
they are absent, except for a patch of enlarged modified ones 
near the base of the inner edge of the fore wing. 

The antenne in the great majority of Lepidoptera have regu- 
larly imbricated scales on the upper side of the shaft, while the 
sides, pectinations when present, and under side are covered 
only with minute sensory hairs. In the lowest families, however, 
such as the Tineidz, the whole surface is scaled, and on the other 
hand the Saturniide have lost all the scales except on the basal 
joint. 
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At the base of the abdomen, on each side, there is a large 
cavity, which, to judge by its position and gross structure, is 
probably auditory in function. This is called the tympanic 
cavity here, and its outlet, which lies at the boundary between 
thorax and abdomen, the tympanic opening. Usually it is high 
up, about on the level of the wings in a spread specimen, but 
in the Geometridz it is lower, and generally very conspicuous. 
In the Pericopide, where it is also particularly large, it is as high 
as in most families, and projects slightly above the general surface 
of the abdomen. 

In counting the number of anals in the fore wing (alternative 
No. 8) an imperfect and rudimentary first anal, which only forms 
a short bar near the margin, is often met; in the Macros (forms 
with the wing-membrane three or four times as wide as its fringe 
or more, and generally hairy or deep vestiture) such a rudiment 
is not counted; in the Micros (where the wing-membrane is not 
more than twice as wide as its fringe, and the vestiture, except 
on the head, is scaly) it is. Doubtful cases have generally been 
entered twice in the table, but no attempt has been made to make 
the part referring to the Tineina complete. 


Table of Families. 


NAR REREGRS se atte d cole I ae Se ear eee ee eR ra ag 2 
Tha WEUREUESSS anes Seiad ced ee The tele oe Ceo ek ee ae Ur an Om 52 
2. Hind wings with four or five radials, with at least ten veins besides anals, wing- 

IMermbramersplUUlavedia seb. sees Mees as cists seems he vob cetera Soares where 3 
2, Hind wings with only one free radial (two in the otherwise much reduced Doug- 
lasia group); with at most six (or with Sc, 7) veins from cell............. 4 


3. Wings hardly wider than their fringe, expanse about one-half inch 
MicrorrEryYGIbD as 


3. Wings ample, fringe narrow, expanse over one inch............. HeEPrmALip® 
4, Each wing deeply cleft into six narrow strips.................. ORNEODID 
4, Fore wing moderately cleft into two, and hind wing deeply into three feathers 

PrEROPHORIDE 
4, Wings entire, or fore wing only, moderately cleft..................-...45. 5 


* 5. Inner margin of fore wing and costal margin of hind wing narrowly folded, and 
interlocking; fore wing at least four times:as long as wide, and base, at least, 


Gi leminel Wplys APTI Nis omega: omen me BOO 0d6 Oommen ue ALGERUDA 
5. Wings not interlocking at middle of margin, very rarely transparent, and if 
SOMME DTOAC CLL ONCRWINS erence n Ne een en en 6 


1The New England families are indicated by small capitals, 
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16. 
. Antenne distinctly swollen toward tip, and frenulum wanting, (Butterflies) 18 
. Antenne not swollen toward tip, or if so (Agaristide, Sphingide) with a strong: 


18. 


19. 
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. Hind wing lanceolate, without marked anal angle, or notched below apex and 


trapezoidal; the fringe almost as wide as wing, or wider. . Trnerna in part 55 


. Hind wings much broader than their fringe, never lanceolate and rarely trape- 


zoidal with, produced apex .a..ctuatee een ae oe ee ee af 


. A double series of enlarged and divergent scales along Cu of hind wing below 


Pterophoride (Agdistine) 


jJNossuch:spectalizediscal és's..6.42y et een © Gn oe eee ae re 8 
» Horeawingswithstworanelsiat marginale eee eee eer eee 9 
. Fore wing with only one anal reaching margin, Ist A rudimentary, or repre- 

sentedsby; a told; ody Avat most by cal shOLtispureaaaee meee te 15 
Antenne: stronglyaclubbeds aaa rir eeeranne tera Per ire oe Castniide 
Antenne tapering regularly aay eee ieee a OOO Oe ae ee 10 
. Se and R of hind wing independent, parallel, connected by a strong cross-vein 

near middlevol:cellcor bey ond seaaee eRe oo or eee ee meer ll 
. Sc arising from cell near middle (sometimes free also for a short distance near 

DASEE ae vars SR RES Nee Re ein et Nang tote coon pCO ea Saeco Euctena 
HP OCIATISIN GeTeATALI |) OLACE) lee men cert GARR CIET 1s e nea sie rece utara ee ee 14 


. Se arising separate from R, running closely parallel to it to well beyond end of 


cell, or fused with it beyond end of cell; the base of R in that case either 
complete, showing as a short spur, or lost............... PyYRALIDID# in part 


. Se. entirely independent of R, or connected by a weak cross-vein, or one near 


base of wing, Sc arid R sharply divergent before end of cell, Trnerna in part 55 


mR oreuvan? witha cCessOry, Cell wegsmasga ese aty chteenemiea eee reer ree re er 12 
WENO ACCESSOLY COLL. saps /shiy ce ona eS RES So EG Reece ee 13 
. Wings lanceolate, strong; body heavy, far exceeding the hind wings when 
Spreads co Rat Deine tions Sunes seewbed ae toae Der a eee RN Cossip 
Wings ample, rounded, body short and slender................... Dalceride 

. Tongue developed, palpiscaled.................0000- Zygenide (Chalcosiine) 
. Tongue absent, palpi small and hairy or absent......... most Psycuip# (0's) 
. R 5 long-stalked, colors light, the northern species with crinkly hair on fore 
SW. LD ORCA Were cirstea she eee tatoo eras AUER ee ae Peer, ee MrcaLopyaip@ 

. R5 from cell, dark, smoothly scaledforms ....... ZYGHNID (PYROMORPHIN@s) 
. Hind wing with three anals, the first often fading out toward base......... 16 


. Hind wing with two anals or less, at most with a short spur of Ist A at margin 


insbroad-wineed. formsae sew i aera ot ete s ee ne 17 


. Se and R of hind wing closely parallel or fused beyond end of cell 


PyRALipIpD# in part 
Sc and R strongly divergent from before end of cell........ TINEINA in part 55 


freniulultnas, oss sie cco he Ne choc eke re ce ee 23 


. Fore wing with all veins present, from cell, eyes strongly lashed in front, an- 


tenne separated at base by a distance greater than half width of eyes 


HnspPpriim 

Fore wing with some radials stalked or absent, eyes rarely lashed, antennz 
Closer togethers, Fics anus bis.o.0 ses eee Oa ee nn ee ee 19 
iHindiwineawathsonlyoneranal wasp eee eee enters PAPILIONIDE 


qemenccg itech 


—— 
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19. 
20. 


20. 


23. 


23. 


24, 


24. 
25. 
25. 
26. 
26. 
27. 


27. 


27. 
28. 


28. 
29. 


29. 
30. 
30. 
31. 


31. 
32. 


Hind wing with two well-developed anals..................000005 mode ses 20 
M: from middle of end of cell in both wings, or obsolete, fore wing in northern 
Speciesnwith temior eleven VeInsts ae sent ercme ous aeons seria slernseuee 21 
M2 distinctly associated with radial stem, in one, and usually in both wings; 
lower discocellular vein often obsolete, with at least a trace of a humeral 


SCL aaa ae eR Y ete rahe /vic GRC LE esate: me MAO oo aE 22 
eAGhumeraleeveinsin hind -wintiecsessc. soso aes Erycinide (Itiodinide) 
TPN Ope N AY VOIR uch islat cok eee Nh eats Sa ERA eraser ate Lycanip™ 
. Butterfly walking on four legs (except female of Hypatus), radius five-branched, 

11M ley Se tay Cer U Nile sea aires ces el ONS co ah ae a earn Re NyYMPHALID® 

Butterfly using all its legs for walking, radius usually four-branched, M: stalked 
TAU NEAR cent Oh, SOS Ay ee ee eR TS ee ee PIERIDA 


Our species very stout and two inches or more in expanse, the hind wings rarely 
reaching beyond middle of abdomen, Se and R of hind wing connected at 
the middle of the cell or rather before by a vein (R:) which is as strong as 


any; and then closely parallel to end of cell or beyond.......... SPHINGIDZ 
Wings proportionately larger, Sc and R rarely connected by a strong cross vein, 
ang sfiso.sstrongly divergent beyond ite. ..qscses0s6. + 2c s5 Seiden + oie 24 


Sc and R separate, but connected bya more or less distinct cross-vein; accessory 
cell fused with discal cell, but with the line of separation (Ri+5) indicated 
by a slight thickening, starting from an angulation in the stem of R; species 


uncderonesnchtinexpansea.ai setae yates esloe kn wie ae afew Trneina 55 
Accessory cell separated by a full-sized vein, or completely absent......... 25 
Cu of fore wing apparently three-(in a couple of Lithosians two-) branched. .26 
Gioftore wing apparently, four-prancheds svc deeec esate saeco eecteeee 40 
renukumenormialeew ee sere ey neers Ses. «se che tgs a ince oa eens Q7 


Frenulum rudimentary (less then one fifteenth length of hind wings) or absent 33 
Se and R fused from base of hind wing beyond middle, swollen at the base, 


then rapidly diverging; very slender................. Litnosup in part 
Se and R separate at extreme base, then closely approximate or fused a greater 
OPBLESS!CISLATICE RRR ORR eRe tytia Som oiniaae Ssteesin ot Sarcicer nse a ome iae 28 
Sc and R sharply divergent from close to base ....... Uranup& (EPIPLEMIN®) 
Stout-bodied moths, the thorax at least a sixth as wide as length of fore wings 
29 

Slen derma Olh sm peri aciin ee OC nen oncie ch teiecae atle sales soa seve nes ie.a bia tee ars 32 


A strong brace vein from an angle near base of Sc to root of frenulum 
GEOMETRID™® in part 


Se moderately thickened and curved at base................2-. eee seeee 30 
Cu apparently three-branched in hind wing.................0.02.seeeee- 31 
Cu apparently four-branched in hind wing...................... THYATIRIDA 
Tongue wholly absent, the northern species with hyaline subterminal spots 


Eupreroripa (APATELODIN«) 

Tongue distinct, usually strong; wings fully scaled............. NoropontTip2 
Tympanic opening at base of abdomen small and subdorsal, Ist A usually 
partly present, Sc of hind wing slightly bent at base and but little enlarged; 
the humeral angle not ee Usually with M: and Cu: stalked in both 

WALT Iows ety seen: GPG Cac OrS OM ClUIo Og Ge a Oe 0.010 ROR een nC a Dioptide 
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32. Tympanic opening with a few exceptions conspicuous, lateral; Ist A wholly 
absent in both wings; Se of hind wing sharply bent or much enlarged at 
base, almost always with a brace vein running across to base of frenulum 

most GEOMETRID.E 

33. Sc and R of hind wing fused for a very short distance, then sharply divergent, 
separate from base, or connected by a weak cross-vein; tympanic opening 
INCONSPICUOUS Bae ge eesadck ec Ase sande ee ares race an ea 34 

33. Se sharply divergent from R at extreme base, then sharply bent and touching, 
fusing or closely parallel to it or connected by a strong cross-vein; tympanic 


opening conspicuous, lateral, oun eee ea a few GEOMETRIDA 
34. Antennze not scaled beyond basal jommt.ss405-9 4007s 4-0 tee ieee ae 25 
34-pAntenns closely. scaled on upperssicl ears eer ete cee ras cuenta ete eter 36 


35. Two anals; M: of fore wing connate or stalked with radial stem, CeRATOCAMPIDA 
35. M: separate from radial stem; with only one anal, or upper discocellular vein 


longwand loneitudinealesemp acre tes erie ieee ts ieee SATURNIIDA 
36. Sc of hind wing sharply divergent from R from close to base.............. 37 
36. Sc and R parallel at base, connected by a weak cross-vein..............++- 39 
37. Ras widely separated from R; all the way from cell to margin... . Lacosomipa 


87. Rs and R:; arising from cell closely associated with Rs 
38. Rs and M: stalked or closely approximate at base, and separate from Rs 
Uraniide (Uraniine) 
88. Rs separate from Rs, which may be stalked with Rs............. Lonomiide 
39. Frenulum about one-sixteenth length of hind wing. . Eupterotide (Eupterotine) 
39. Frenulum obsolescent, not exceeding humeral angle, or absent... Bombycide 
40. Cuz of fore wing arising from cell about a third way out from base, or even 
nearer base; Rs stalked with M:, with humeral veins in our species; no 
Ae hs aera ecoh eiaian evo al MSliguees mate Meal ange ca ae nae Ome LAstIocaMPID® 
40. Cuz of fore wing arising well beyond middle of cell; usually with frenulum. .41 
41. Se and R of hind wing strong and parallel to beyond end of cell, and then ap- 


proaching very close or fusing a short distance................ DREPANIDA 

41. Sc and R fusing before end of cell or wholly independent................. 42 
42. Fore wing with complete venation (twelve veins) all the radials, medials and 
cubitals arising separately, or with Re and s shortly stalked...... TuHyripipz 

~ 42. Rs and « or Ru and ; long-stalked or with some veins absent............... 43 
43, Se apparently absent (fused except at extreme base with R)...... SYNTOMID Az 
43a crand neseparatincebetorerend ofcel ler eertett ert tienen anes eae 44 
ZUIS ENohiibieS GO NS WoNVENROl IO oo oconbowoSeROndaseenacsoocuseds AGARISTIDA 
Ad Ohattolantennce res ulanhys tapering etn etn amit ieee eee ei eters 45 
AS. Ocelli presents comes ee eae Ce OE ee ee eee 46 
45: Ocelli absent..5 sosc ae he ce oe Ieee ne ere 50 
46. Sc and R of hind wing fused to middle of cell or beyond...... most ARCTIIDE 
46. Sc and R fused for more than a fifth length of cell, but the fusion not reaching 
DOA go) ds cris cess baa eS eI eee AT 

46. Sc and R fused for less than a fifth length of cell, the fusion sometimes imper- 
oC eee ee ee RT On Sa ace ocr ABCA adda Roasmocadd 48 

46. Sc and R connected by a strong cross-vein.............. a few Lymantriide* 


_*The Hypside, distinguished by the well developed tongue, are represented by an uniden- 
tified and aberrant species in the Barnes Collection. 
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47. 


47, 


48. 


48. 
49. 


49. 
50. 


50. 
51. 


51. 
52. 
52. 
53. 


53, 
54, 


5A. 


55. 
55. 
56. 
56. 
57. 


57. 
58. 
58. 


59. 
59. 


Hind tarsus ordinarily not more than eight times as long as thick, often with 
reduced tibial spurs; M2 reduced only in Eubaphe;-in the rest of full strength 
and associate with cubital stem; moths often stout; Se very much swollen 
EELS OR ISIES. cae eee Re ee an chats GOs Oe Ee many ARCTIIDA 

Hind tarsus ordinarily much more slender, the tibia with long spurs; M2 usually 
well separated from cubital stem, though nearer it than radial, and often 
weaker than the other veins; Sc not more than twice as thick as R in their 
basal portion; usually slender moths.................... some Nocruip# 

Tympanic bulle enlarged dorsally, showing from dorsal side as two rounded 
bosses on the first segment of the abdomen; brilliantly marked species 


PrricoPipsé 

uLympantes bullae inconspicuous seer a anon teAciatie coments cen sae 49 
White or yellow species with palpi not reaching the middle of the smooth- 
sealed front, and four-branched Cu in both wings..... Arcrupm (Haploa) 


Species with longer palpi, three-branched Cu in hind wings or gray ground 


COLOR RE Sere eet oh or RS PN Aa eeta comin te ae Scere en most Nocruip& 
Fore wing with raised scale-tufts, small, with Sc and R ordinarily fused to near 
midclexof cellent, ireerathpasearcy tm acces. ua pars dos es eee No.ip# 
Horeswings smoothly scaled/s 2.492 cans eas sso. = Sele ori ern eee il 
Se and R of hind wings fused for a point about middle of cell, or connected by 
ULCLOSS=VEIT Ser pee een ae, eee ia Mees Sats most LyMANTRIDZ 
Se and R fused from base to middle of cell............... most LirHosip# 
Legs lost, never leaving cocoon.'................--: Psycurpz (@s in part) 
AV atc hien Ogata Liles aeney soem heer Pre oe rer enh acc elder et vanteeamerseaeh ne enme 53 
Cocoon seedlike, with a valve at one end (being formed of the larval case), 
the moth normally not leaving it................ Psycuip# (9s in part) 


Cocoon normally felted of the larval hair, or rudimentary and underground. .54 
Abdomen closely scaled, or spined, or with bristling dark gray hair 
“  Gromerripam (a few 9s) 
Abdomen smoothly clothed with fine light woolly hair; moth not normally 
leaving the cocoon, which is composed of the larval hair 
Lymanrrip® (a few 9s) 


Fore wing with three or four unbranched veins only..................-+- 56 
Hore wine withisomespranchedivemsn. wyernn. senc sees sae. scons ene 57 
(AM larve mer eCap ian term oem Once aor eu ica anise een a OposTEGIDzA 
INOREV CCAD: con erent rane Senos Mach Site nee ees HELIOZELID@ in part 
A well-developed eyecap, fringed with overlapping scales; labial palpi small, 


eellisionderonwanbingmmre mr sa ht ae aeons a ae ar oe 58 
Eyecap not developed,—at most with first joint of antenna large, a little hol- 
lowed on inner side, and fringed with a single row of bristles (pecten). . .59 
Cell very small, less than a tenth area of wing, or wholly absent; membrane 


PE WISANES: ib.c SRG a AO okie GO. OW CoN Ce Beran erm Hey eae NEpricuLIDz 
Cellplarcermimnembrancsnotaclleatemmmennr entire art ik LyonEeripé 
Maxillary palpi twice as long as eye, folded, conspicuous......... PrRopoxipz 


Maxillary palpishorter tham eye or pormects).m..jjaaa erie lect ase 60 


62 


60. 


60. 


60. 


61. 


61. 


61. 
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Vestiture of thorax of deep hair and spatulate hair, also similar on palpi and 
legs, the palpi usually strongly sexually dimorphic, large in both sexes; 
wings scaled, venation complete, with base of media preserved 

TrnEww& (ANAPHORIN®) 

Palpi barely reaching middle of front or shorter, tongue absent; vestiture of 

thorax and. tibizeadensesands hain: cv ene ceee ae cee (Cosside in part) 

Thorax, at least, scaled or slender, palpi also in the majority of cases, and fore 
and middle tibiee; often minute moths with lanceolate wings............ 61 

Hind wing lanceolate, much narrower than its own fringe, fore wing much 
broader: butcalso, lanceolatesss...e.-qoree ee er eee tee erent 62 

Hind wings with well-marked anal angle and rounded or somewhat pointed 
apex, not strongly concave below it; when narrower than fore wings, with 
three well-developed) anals® i. 3 S40 aoei  lee cv vdieo toate ei 76 

Hind wings various in size with produced apex, strongly concave below apex, 
and again produced more or less on M; and Cw, with well-marked anal 


EN isa (Magers tee rere Gane erty cd ents, Pha Rone eeer Gn Oe ORO most GELECHIIDA® 
, Maxillary palpijpresent’and folded’ repose... 4-0-9... 5- see oes 63 
. Maxillary palpi obsolete, or three-jointed and porrect.................05. 65 
. Head extremely rough, with bristling vestiture.....................+5-- 64 
. Head smooth-scaled, except narrowly behind................ ACROLEPIIDA 


. Aculeate; Ri of hind wing much stronger than base of main stem of R, and 


appearing as aeibasaletork OL moc same tne aerate tar a few ADELIDE 


. Not aculeate; R: of hind wing no stronger than basal portion of Rs, well out 


from base, connecting Sc and R, which are closely parallel toward base 
a few TineIpzE 


. Head very rough and bristly on both vertex and face, second joint of palpus 


swith lateral bristles tOwald tip hese ttn enter tee Tineip@ (Tenaga) 


. Lower part of face, at least, smoothly scaled; palpus without bristles...... 66 
. Fore wing with four veins or less, either free or stalked, to costa from cell, and 


five or six veins to inner margin (R; running to outer margin) 
some YFONOMEUTIDE 


66. Fore wing with five veins to costa from cell or with only three or four to inner 

MATOS GO <COSbA)) a0, Adee tica See eee ee eee ee a ee ee 67 
O7-*Vertexsrough=bristled® ut... <.pre estat Oe eek eee eee eee 68 
67. Vertex smooth-scaled, or with a few erect scales behind.................. 70 
68. Accessory cell very large, extending nearly half-way to base of wing, fore wing 

with heavy spinules on base of Sc and base of cell ......... TISCHERIID® 
68. Accessory cell small, or more often absent; not aculeate.................. 69 
69. A of fore wing forked at base, costa of hind wing not lobed....... BEDELLIA 
69. A of fore wing perfectly simple, costa of hind wing strongly lobed, with the 


obscure basal parts of Sc and R closely parallel to the edge of the lobe 
GRACILARIIDAS 


. Se and R of hind wing nearly straight and parallel toward base, usually con- 


nected by a distinct, but weak cross-vein R:, a short distance out from base, 
in a few cases where Sc is very short, with Ri independent of it, reaching the 
costa beyond its tip; when the costa is lobed with Se fairly straight, and 
ending at the commencement of the concave portion.................. 71 


— 
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70. 


71. 
71. 
72. 
72. 
73. 


73. 
TA. 


TA, 
75. 
75. 


76. 
76. 
17. 


a7. 


78. 
78. 
Ds 
79. 
80. 
80. 
81. 


81. 


82. 


82. 
83. 


83. 


84. 
84. 


Se and R sharply divergent at base, Ri when traceable appearing as a basal 
fork of Se, oblique, short, and heavy, and Rs running nearly through the 
axis of the wing; or with Sc and R both obscure, closely parallel to the basal 


lobe of the costa, and R functionally replaced by the base of M........ if 
Balpiuptunned to-vertex= as ecancsocccus sede es me Aceee CosMOPTERYGID 
eal pilmenimU tesa GrOOp nese pate eet ar. he Ae Oe evra tories HeEiopinip& 
Maxillary palpi present, porrect.................... GRACILARUD#® in part 
Maxillaryapalpiabsent nasa mcrae kt G harhen rian ee 73 
Cu-stem of hind wing at least two-branched, palpi usually smoothly upturned 

Lonvertex; Mindettoice loosel whairyaneer et en See ae ELAcuIstTipa 
Cu-stem of hind wing simple, free, no cell, or with very short palpi........ 74 


Basal joint of antenna broadened with overlapping scales (a rudiment of an 
eyecap), tongue weak, Cu of hind wing simple; hind tibia with a regular 
Seriesion bristles cri ae ee es Lyonetiide (Phyllocnistis in part) 

Basal joint simple or with a slight pecten of bristles..................... 75 

Palpi if upturned not reaching middle of front, usually hanging, HeLrozeLipa 

Palpi moderately long and usually slender, upturned in life 

GRACILARUD# in part 

Cuz of fore wing arising less than two-thirds way out on cell, most Tortricrp 

Cuz of fore wing arising further oution cell. ... 22... ...2 285s be dence e tess 77 

Wing-membrane aculeate; Sc of hind wing with a strong basal fork (the lower 
fork being Ri), or considerably swollen at base, R and Se usually sharply 
divergent from base, antenne often extremely long, vertex very rough 

ADELID# in part 

Wing-membrane not aculeate; antenne never much longer than fore wing; 

R: rarely as strong as the other veins, and when distinct separated from the 


base of the wing by several timesits length... ............ 0... eeceu sees 78 
Maxillary. palpi four- or five-jointed, folded... ... 0.2... +.0-2-++ssae ese: 79 
Maxillary palpi porrect, three-jointed or rudimentary..................- 80 
HMeadonly-shghtly.rough behind=---...:..2.-5-- 0.05. 4st =: ACROLEPIID 
WVertexs with long bristly vestitures.c.n.6 . 6% accu. wee TINEID#& in part 
M, and 2 of hind wing both absent............... Torrgicip® (Carposina) 
IM otshind! wingapresent ise ncae tty eio regs eislskee oor ain terete so wiatece-s qua dee lh use 81 


Labial palpi with bristles on side of second joint, or vertex and front both with 
extremely long rough vestiture, and second joint of palpus heavily tufted 
and third long; R and M, of hind wing widely separate. .Tinr1p in part 

Labial palpi without bristles, head with short, fairly smooth vestiture or third 


FOI Olspal pus inCOUsSpICUOUs Ermer tee yas ci e0 a aiicee) Vas ora kee oo 82 
R and M: of hind wing widely separate at base, at least half as far apart as at 
HITROUN els ote d 0-0 Diese ene eo Soo Oo DROP OR MERE Dee ae ICE EIST ONOCRChoe cata 87 
R and M of hind wing closely approximate or stalked.................... 83 
Palpi as long as head, «with second joint triangularly scaled, and third less than 
alwasvons normal lvapomectnn ire marek eee: eer 84 
Palpi upturned to beyond middle of front often far beyond vertex, the third 
joint more than half as long as second, and upturned.................. 85 
Riand sseparate......... che ates sah t es -... Tortricipm (PHALONIINZ) 


gandrestalkedsto.costar..' sclue esis eit els GELECHUD (male Anarsia) 
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85. Veins of fore wing all present and R; running to outer margin 
YPONOMEUTID# in part 


85... Rs running toicostaonlostesnsccn saairmere renee cee nee 86 
86. Fore wing with all veins from cell separately, hind wing wider, with R and Mi 
long-stalkcedi0) ee risraine 88 ign ca eneeie el See, oe ne eo Re STENOMATID A 
86. Fore wing with Rs and; stalked, the hind wing trapezoidal and usually wider, 
strongly rounded out at end of Ms and Cu.......... a few GELECHIIDE 
86. Hind wing lanceolate, narrower than fore wing............. COSMOPTERYGID 


87. R» arising at apex of cell, and Ms and cubitals also closely crowded from lower 
angle, male usually with strong sexual modifications; five radials run to 


COS ERs i TEs sie eee ae OR ae aL Lr AE aaa BLASTOBASIDB 
87. R» arising less than nine tenths the length of the cell, and well away from the 
origity Of Rig. sracmiruseauauins sae ae ease ethan Raa are aces arama TRAE eee ee ere 88 
88. Five veins run from cell to costa im fore wing........-...-..-+2---++-++-: 89 
88. Four veins run from cell to costa in fore wing, R; ending decidedly below the 
APEX, < Vic ccweisteeee 5 eres dun cue pabeaiers tere ote, F erey ste co ayro aM hose a acgenere hone eee RES 90 
89. Hind wing with Mb» arising decidedly nearer M; than Ms3....... Erumip2 
89. Hind wing with M2 arising decidedly nearer M; than M; or rarely half way 
between pihemiawiern dec oocyte etn nisin or tamara (EcopHoRIp# in part 
90. Rs and ; stalked; ocelli rudimentary or absent........ CEcoPpHORID# in part 
90. With all veins of fore wing arising separately or (Allononyma) with R. and 5 
stalkedand Jargesocelliy caanceed-cimatee ae seer YPONOMEUTID# in part 


EXPLANATION OF FIGURES. 


Fig. 1. Typical primitive Lepidopterous venation (riocephala thunbergella, 
with the addition, in dots, of a few veins lost in Eriocephala, but cenerally preserved), 
the veins numbered according to the Comstock-Needham and German systems. 


Se, Subcosta. 

R, Radius. 

M, Media. és 
Cu, Cubitus. 

A, Anal. 

hum, humeral cross-vein. of, 
udev, upper discocellular vein (cross-vein radius-media). 7 
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mdey, middle discocellular vein (in this case, and usually, a portion of media- 

one). 

Idev, lower discocellular vein (the portion so marked is a portion of the stem of 
media one-plus-two, but as ordinarily defined the short cross-vein m. would also 
be considered part of it). 

Ist A is a concave vein, and when it becomes rudimentary is known as the sub- 
median fold. 

The veins, hum., Sc’, se-r, r, cu-Ist a, Ist-2d a, and 4th a, are lost in almost all 
higher forms. 

i, Intercalated cell (reckoned as part of the discal cell). 

ace. ce, Accessory cell (reckoned as part of the discal cell in micros- and butter- 
flies, where it is more or less completely fused with it, but not in most moths, where 
it is perfectly separated, when present). 

Fig. 2. Portion of bleached wing-membrane, showing points of attachment of 
scales and aculee. 


THE ALIMENTARY CANAL OF A CERCOPID. 
By J. C. Kersuaw. 


The following brief notes refer to Tomaspis saccharina Dist., a 
pest of sugar cane in Trinidad, West Indies, where the nymphs 
feed on cane roots and the adults on the leaves. In the nymph of 
this Cercopid the air, which all sucking insects doubtless imbibe 
in quantity along with the liquid food, appears to pass through 
the alimentary canal and be utilized in forming the air-bubbles 
coated with mucinoid which are emitted from the anus and form 
the froth in which the nymph lives. After examining this Cer- 
copid I am the more inclined to believe that (as stated in a pre- 
vious paper on Flata in Psycun) the “‘food-reservoir”’ in the head 
of Flata functions in part as an air-separator to rid the liquid food 
of superabundant air before it passes through the alimentary canal. 
In the Cercopid nymph, however, the air is directly utilized, as 
mentioned above. In this Cercopid and in Cicada the diverticu- 
lum or pouch of the midgut (forming the “food-reservoir” of the 
head in Flata and the filter-chamber of the thorax in Cercopid 
and Cicada) is almost filled up by the zigzag course through it of 
the posterior part of the midgut and the anterior part of the mal- 
pighian tubes. This diverticulum, pouch or filter-chamber is 
entirely situated in the thorax, as are also the diverticula of Per- 
kinsiella and other Homoptera mentioned in the paper referred to 
above; only entering the head in Flata, Pyrops and Dictyophoro- 
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delphax, so far as I have had the opportunity to ascertain, and in 
these genera the diverticulum does not enclose other portions of 
the alimentary canal. But although the alimentary canals of 
these Homoptera are all on the same plan, yet the simple arrange- 
ment of Aleyrodes and Psyllid seems to lead up to and culminate 
in the very complex system of Cercopid and Cicada. On con- 
sidering the diverticula and zigzags of these two latter one must, 
I think, conclude that Berlese’s theory (of filtration or osmosis in 
order to get rid more quickly of innutritious liquid) is correct. 
Dr. Licent’s opinion that the anterior portion of the malpighian 
tubes is producing the froth or spume of the nymph is, in my opin- 
ion, certainly correct. 

The alimentary canal of the nymph of Tomaspis, when just 
hatched, is practically like that of the adult, so that the enwrapping 
of other parts of the midgut by the diverticulum takes place in 
the embryo. There is a well-marked cesophageal valve, and 
behind and laterally to this the midgut forms a recurved diverticu- 
lum or pouch somewhat U-shaped in transverse section, the ex- 
ternal cavity of the pouch enclosing the zigzag ascending anterior 
portion of the midgut and descending straight portion; also the 
straight ascending and zigzag descending portions of the malpi- 
ghian tubes. But the whole pouch and all parts of the alimentary 
canal are covered by the peritoneal membrane, muscular and con- 
nective tissues. Thus the zigzags of the various parts of the gut 
do not pierce the walls of the pouch in order to enter or leave it, 
but are merely enclosed between its exterior walls (fig. 1, d’, ex), 
the peritoneal membrane, muscular and connective tissues sealing 
up their entrances and exits and the narrow gap or slit-like open- 
ing (fig. 1, d’, so) between the exterior walls of the pouch. I thus 
differ from Dr. Licent in believing that the basement-membrane 
of the epithelium of the pouch does not separate or split off there- 
from and enclose the other portions of the midgut, but that it is 
the peritoneal membrane which encloses the whole hermetically. 
The pouch is a diverticulum of the midgut, and the lips of its long, 
narrow internal aperture leading from the pouch to the sac are 
bounded by a broad and thick band of fat-cells (fig. 3, f) on each 
side, which may probably act as a valve to regulate the flow of 
food from the pouch to the sac; and as the latter is somewhat 
askew to the large and more or less conical sac of the midgut, the 
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muscle connecting the cesophagus and top of the sac may—by 
pulling the pouch and sac still more askew—contract the opening 
further, or by relaxing open.it wider. The pouch lies ventrally 
and medianly within the mesothorax. The sac lies more dorsally 
and chiefly within the meta-thorax, but projects at times into the 
abdomen. The cesophagus runs through the pro-thorax. In 
figures 2 and 3 the anterior end of the pouch is not quite in a natural 
position, since it is usually more pulled over and downwards to 
the top of the sac by the large muscle attached to the latter and to 
the cesophagus. Figures 2 and 3 are slightly diagrammatic to 
avoid confusion of parts. The lines of the organs in the transverse 
section if projected to the longitudinal view (fig. 3) would not all 
agree as they strictly should; for instance the ascending midgut, 
to agree with the transverse section strictly, should have been 
dotted in right behind the malpighian tubes, instead of being 
shown just clearing them, but this would altogether have confused 
the sketch. The epithelium of the pouch not only tucks in longi- 
tudinally between the malpighian tubes, midgut, etc. (fig. 3, trans. 
sec.), but also—in a plane at right angles to the longitudinal tucks 
—hbetween the several zigzags of the various tubes (fig. 3, i, k). 
This is only just indicated for the longitudinal tucks in the trans- 
verse section; in reality the epithelium follows all the interspaces 
of the organs very closely indeed, and more or less adheres to, but 
does not fuse with, the latter. Thus it presents a very large area 
for filtration or osmotic action. 

The total length of the alimentary canal is about fifty mm., 
made up as follows:—the cesophagus is about 1 mm.; the pouch 
and sac together 3 mm.; the tubular part of the midgut from the 
sac to the constriction or midgut sphincter ! 10 mm.; from thence 
to its entrance into the pouch 15 mm.; the zigzag portion within 
the pouch 11 mm.; from the anterior end of the zigzag to the origin 
of the malpighian tubes (rectal valve) 1 mm.; thence to the anus 
9mm. The length of the lobulate portion of the malpighian tubes 
is about 7 mm.; the smooth portion to their entrance into the 
pouch 3 mm.; the zigzag portion within the pouch 7 mm.; the 
straight. portion to the origin of the tubes 1 mm.; total length 
about 18 mm. All measurements were taken with the organs 
straightened out but not unduly stretched. 


1 This constriction is provided with annular muscles. 
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The appearance and contents of the posterior part of the alimen- 
tary canal of the nymph—from the mid-gut sphincter to a little 
within the pouch—differ from that of the adult in being of an 
opaque white (due to the contents) and swollen with a great quan- 
tity of semi-translucent, colorless or whitish granules varying from 
one to fifteen microns in diameter, the majority being about five; 
the contents of two nymphal posterior guts were analyzed at the 
Trinidad Government Analyst’s Laboratory and the granules were 
found to be amorphous insoluble calcium phosphate and to consti- 
tute about 80 per cent. of the contents of the gut; the remaining 
contents consisted of organic matter (which would be chiefly old, 
detached cell fragments from the epithelium of the gut) and sodium 
chloride and potassium phosphate. A quantity of the roots of the 
grass on which the nymphs chiefly feed was also analyzed by the 
Government Laboratory; they contained small quantities of cal- 
cium salts and phosphates, but there was no evidence of the pres- 
ence of insoluble forms of calcium phosphate. The Cercopid, very 
shortly after moulting to adult, voids a quantity of a white sub- 
stance like plaster-of-paris, which dries on the leaf or other object 
and takes its impress, afterwards drying and becoming hard and 
brittle. This is often left under the old froth and moulted skin, as 
the adult usually remains in the spittle until its integument becomes 
hard and fully colored. This white substance is chiefly calcium 
phosphate, and gives canary-yellow crystals when heated with a 
solution of ammonium molybdate in nitric acid. Thus it seems 
that the greater part of this phosphate is retained in the posterior 
part of the gut of the nymph and only evacuated after the final 
moult. Each insect voids about two milligrams of this substance.! 

The epithelial cells of the posterior portion of the gut are usually 
loaded with dark granules (food in process of absorption); those of 
the anterior part—before the sphincter—are fairly clear and the 
gut is semi-translucent pale yellowish-brown, as it is throughout 
in the adult as a rule: rarely an adult also has the posterior portion 
of the gut white as in the nymph, due to its contents being of the 
same nature. 


19.4 milligrams of this excrement was dried at 100°C. when its weight was 6 mg., and was 
analyzed by Mr. Shrewsbury of the Trinidad Government Laboratory. ‘‘Percentage compo- 
sition of excrement: organic matter, 20.0; water, 36.0; ash calcium potassium phosphate with 
minute trace of iron, 44.0. The organic matter was largely ammonium urate. The micro- 
scopic appearance of the globular particles of which this excrement was composed was exactly 
similar to that of urinary calculi.” 
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The froth or spittle of the nymph appears to be a mucin or 
mucinoid, since it reacts to the usual tests for mucin; it granulates 
with sub-acetate of lead and stains deeply with methylene blue in 
glycerine and alcohol; the material taken from the malpighian 
tubes before it is poured into the gut also gives the xanthoproteic 
reaction. This mucinous substance is produced by the anterior or 
smooth portion of the malpighian tubes, which in the nymph is of 
larger diameter than the lobed part through being swollen with the 
secretion, whilst in the adult the reverse is usually the case. The 
nuclei of the smooth part of the tube take Delafields haematoxylin 
heavily; those of the lobed part mostly stain but faintly. If the 
smooth part of a nymphal tube is placed in alcohol, the contained 

-mucinoid shrinks and coagulates and can be dissected out as a very 
pale yellowish, stringy substance. If this coagulated material is 
then placed in water, it quickly swells and becomes viscid, pale 
bluish-translucent and just like the untreated material fresh from 
the tubes. The alcohol and water treatment several times in suc- 
cession leaves the material practically unaltered after again placing 
itin water. The secreted froth is a very stubborn material, though 
it consists merely of air-bubbles coated with an exceedingly thin 
film of the mucinoid; in this, however, are numbers of crystals; 
those of calcium oxalate are numerous; uric acid, leucine pellets 
and urates are also present; also sodium and potassium chlorides. 
In fact every substance excreted from the anus of the nymph is 
found in the froth, but it is the mucinoid substance which accounts 
for the froth retaining its form more or less for three or four days 
after the nymph has abandoned it. Fragments of shed epithelium 
from the gut occur in the excrement of both nymph and adult. 

I could find but few crystals in the lobed portion of the malpigh- 
ian tubes; those of uric acid are large and there are numerous urate 
granules. But some of the cenocytes contain uric acid and calcium 
oxalate crystals and urates. These cells are exceedingly large, 
situated in a cluster on either side of the abdomen, and their outer 
membrane granulated with a claret-red color. They are, as usual, 
connected intimately to the trachee near the spiracles and also 
to the fat-body, which also contains urates, etc., in some of the 
cells. 

The blood of the nymph differs conspicuously from that of the 
adult; in the former it is nearly colorless, in the latter of a bright 
and clear oil-yellow. 
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The salivary glands are highly developed and differ somewhat in 
the nymph and adult. The great length of coiled, chitinous duct 
situated entirely within the upper part of the head acts, I believe, 
as a salivary-reservoir. At its distal end is a small and irregularly 
shaped flattened gland, also within the head. Eleven of the tubular 
glands reach, when straightened out, beyond the end of the abdo- 
men, and, therefore, are somewhat serpentine within the body, or 
their ends are recurved and lie at the posterior end of the abdomen 
amongst the fat-body and other organs. The twelfth tube is 
shorter and thicker and lies partly within the head,being apparently 
entangled and drawn in by the coil of salivary-reservoir and muscles 
of the head. The anterior lobes of the glands lie within the pro- 
and meso-thorax. The secretion of the glands seems to be neutral 
or very faintly alkaline. 

In the nymph of the Cercopid there is a curious arrangement of 
the spiracles, primarily, no doubt, for the purpose of preventing 
them from becoming choked with the glutinous froth or spume 
in which the nymph lives. The tergal plates and pleura of the 
abdomen are greatly produced and bent around the underside of 
the abdomen till the opposing ends touch one another. Thus is 
formed—for the whole length of the abdomen—on the underside 
of the nymph a large air-chamber or reservoir. The spiracles 
open into the upper part of this chamber, so that although the 
whole chamber and spiracles are, of course, integumentary and 
external, nothing can be seen of them by viewing the nymph on the 
exterior, unless the ends of the plates closing the chamber are 
turned up. Apparently the whole sternal surface of the abdomen 
has been invaginated and has thus drawn inwards the pleural region 
with the spiracles, and pulled around the ends of the tergal plates, 
as shown in the diagrammatic sketch. In the adult the tergal and 
sternal plates with the pleura have returned to a normal position, 
and consequently there is no air-reservoir. The nymph appears 
to hermetically seal itself with the froth, but the amount of air 
contained in the chamber is sufficient to last for a considerable 
time. I think, however, that from time to time the nymph breaks 
through the covering of froth—generally with one of the fore legs 
—and thus admits a fresh supply of air, afterwards resealing the 
rent with fresh mucinoid. At each moult, also, the nymph usually 
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but not invariably leaves its old froth and covers itself with fresh 
spittle on a new rootlet. 

The total length of an adult Tomaspis saccharina is 7—8 mm., 
or a full quarter-of-an-inch, from the head to the tips of the tegmina. 

In Cicada (a moderate-sized species common in Trinidad was 
examined) instead of the rectum descending from the posterior end 
of the diverticulum, it descends from the anterior. The malpighian 
tubes, also, descend from the anterior part of the diverticulum to 
the rectal valve without any return portion within the pouch, as 
there is in Cercopid; so that on the whole, perhaps, the alimentary 
system of Cercopid is slightly more complicated than that of 
Cicada. The malpighian tubes of Cicada fork very near their 
point of origin, as shown in fig. 5. 

In the Psyllid (Freyswila dugesti Aleman, also common in Trini- 
dad on the so-called Cedar) the arrangement of the alimentary 
canal is as simple as in Aleyrodes, but there are four malpighian 
tubes; these originate from the rectum at a great distance apart 
from one another.!. The two middle tubes were much shorter than 
the end ones in the specimens dissected. 

I send these notes to PsycHk chiefly because the figures form a 
continuation of a former paper therein on the alimentary canal of 
various Homoptera, and owing to pressure of economic work on 
this Cercopid in Trinidad I shall probably be unable to add much 
to them. Unfortunately I have neither a copy of Licent’s paper 
nor of my own previous paper in Psycun, in which, however, Dr. 
Licent’s paper is referred to. In conclusion it must be added that 
I am greatly indebted to Prof. P. Carmody, Director of Agricul- 
ture, Trinidad, who very kindly had the foregoing analyses made 
in the Government Laboratory, and, moreover, gave valuable 
suggestions and assistance in the chemistry of this Cercopid. 
T have also to thank Mr. H. S. Shrewsbury, who made the analyses. 


EXPLANATION OF FIGURES. 


A d, diagrammatic transverse section of 
a, diagrammatic longitudinal section of pouch, much simplified. 
diverticulum or pouch. 2: 
b, diagrammatic transverse section of  d, exterior view of alimentary canal of 
diverticulum or pouch. adult Tomaspis. 


ce, external diagrammatic lateral view.  e, exterior view looking on anterior end. 


1“Text-book of Entomology,” Packard, 1903, p. 320. 
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f, exterior view of midgut at  sphinc- 
ter; and cells of epithelium. More 
enlarged. Dark portion posterior, 
light portion anterior gut. 

g, part of malpighian tube of nymph, 
junction of smooth and lobed parts. 

h, the same, more enlarged. 

3. 

Longitudinal section through pouch and 
part of cesophagus and sac. Only 
two malpighian tubes shown fully. 
Transverse section through pouch; 
both sections are slightly diagram- 
matic. 

i, ventral view of part of zigzag of mid- 
gut. 

k, laterai view of part of a malpighian 
tube. 

4. 

To left, adult salivary glands; to right, 
nymphal glands. 

By, 

Alimentary canal of Cicada. 

6. 
Alimentary canal of Psyllid. 
Whe 

a, diagrammatic transverse section of 
nymph of Cercopid feeding on 
rootlet. 

b, diagrammatic transverse section of 
adult abdomen. 


LETTERING OF FIGURES. 


a=anus. 

ac=air-chamber. 

ag=abdominal salivary gland. 

ale=parts of midgut enclosed in pouch. 

am =ascending midgut. 

amp=ascending malpighian tube. 

boe=base of cesophagus and upper part 
of sac. 


c=exterior cavity of pouch or divertic- - 


ulum of midgut. 
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ca= cavity of abdomen. 

cs=constriction of midgut sphincter. 

d=dorsal part of abdomen. 

dm=descending midgut. 

dmp = descending malpighian tube. 

dr= descending rectum. 

ep=epithelium of pouch. 

ex=external wall of pouch. 

f=fat-cells bounding aperture between 
pouch and sae. 

fe=filter-chamber or diverticulum or 
pouch. 

hg=gland of salivary reservoir in head. 

id=interior cavity of pouch. 

Im=longitudinal muscles. 

m=muscle connecting cesophagus and 
sac. 

mi=midgut. 

miv = midgut valve or aperture between 
pouch and sac. 

mp=malpighian tubes. 

ms=mucinoid secretion. 

n=nucleus. 

ce = esophagus. 

cev = cesophageal valve. 

p=peritoneal membrane. 

pl=pleurum. 

r=rectum. 

rd=salivary reservoir duct. 

re=salivary reservoir. 

ro=rootlet of plant. 

rv=rectal valve. 

s=spume or froth of nymph. 

sd=salivary gland duct. 

se = sternite. 

so=slitlike opening to exterior cavity of 
pouch. 

sp=salivary syringe or pump. 

spe=spiracle. 

te=tergite. 

tg=thoracic salivary gland. 

tm=transverse muscles. 

tr = trachea. 
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Kershaw—Alimentary Canal of a Cercopid 
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FOUR NEW AMERICAN HEMIPTERA. 
By E. Bercrorn, 
Turtola, Finland. 


Among some determinanda communicated by Prof. C. F. Baker 
were the following undescribed species. 


Famity PyRRHOCORID2. 


Largus latus sp. nov. 

Broadly ovate, black, above remotely punctured, shortly and sparingly pilose, 
the impunctate head and the middle of the venter more longly pilose, an oblong 
impunctate lateral spot near the anterior angles of the pronotum, the commissure 
of the clavus, the membrane (except border and veins), the posterior border of the 
metasternum, the whole first ventral segment and the border of the abdomen buff, 
the broadly pale ochraceous lateral border of the corium not reaching the base, 
inwardly angularly dilated a little before the middle. Head narrower than anterior 
lobe of pronotum, eyes shortly stylated, rostrum reaching middle coxe, second and 
third antennal joint together shorter than first joint but a little longer than fourth, 
second half as long again as third. Pronotum at the base twice as broad as the 
head. Breast rugose. Hemelytra a little shorter than the abdomen, laterally 
strongly rounded. Anterior femora beneath with one strong spine and some smaller 
ones. Middle and posterior femora unarmed. Length, 9 15 mm. 

Locality: Bolivia. 


Structurally allied to L. balteatus Stal which I know only from 
description, but it is so quite differently colored that it cannot be 
a variety of that species. 


Dysdercus fervidus sp. nov. 

Red, above crimson, antennz, lateral margins of prothorax, a broad subbasal 
fascia to pronotum, clavus, a fascia just behind the middle and the apical angle of 
the corium, membrane, and legs (except coxe and trochanters) black, membrane 
bordered with white, rostrum gradually becoming piceous towards the tip. Head 
behind with a fine longitudinal impressed line extending to the base of the tylus, 
rostrum passing the middle of the third ventral segment, first joint of antennee dis- 
tinctly longer than the head, second joint somewhat shorter than first and twice 
as long as third, fourth rather thick, about as long as first. Pronotum, clavus, and 
corium punctate, underside of body impunctate. Sixth male ventral segment in 
the middle very little shorter than fifth and fourth together. Length, @ 9.5 mm. 

Locality: Cuba (Havana). 


Among the numerous American species of this genus I am unable 
to find a description fitting this pretty little species. Its nearest 
ally seems to be D. fervens Walk. 
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Famity Myopocuip. 


Pamera hondurana sp. nov. 

Sparingly pilose, black, hind lobe of pronotum dark castaneous, clavus with a 
white streak near the outer margin, corium white, in the basal half with two longi- 
tudinal blackish streaks meeting anteriorly, and a little behind the middle with a 
rather broad transverse cinnamon-brown band which turns black at the costal mar- 
gin, an exteriorly widening black fascia occupying the apical margin of the corium, 
membrane fuscous black with an oval rather obscure whitish spot behind the mid- 
dle, hind acetabula and posterior angles of metasternum white, abdomen fuscous 
toward the base, antenne testaceous, last joint fuscous, rostrum and fore legs dark 
ferruginous, fore femora blackish toward the base, middle and hind legs black, tro- 
chanters and base of femora whitish, tarsi pale fuscous. Head extremely finely 
rugulose, a little broader than anterior lobe of pronotum, postocular part very short, 
eyes rather large but moderately prominent, first joint of antennze reaching apex of 
head, second joint more than twice the length of first, third distinctly shorter than 
second, fourth as long as second. Pronotum impunctate, very strongly constricted 
and deeply transversely impressed behind the middle, basal margin straight, anterior 
lobe subglobose, not quite twice the length of posterior lobe. Scutellum sloping 
backwards, its basal half shining, transversely convex, finely and sparsely punctate, 
apical half dull, impunctate. Hemelytra reaching apex of abdomen, corium with a 
few almost colorless punctures, its costal margin slightly and broadly sinuate a 
little before the middle. Fore femora strongly incrassated, with a double row of 
spines beneath, fore tibie slightly curved; first joint of hind tarsi two times longer 
than the other joints conjoined. Length, & 4.5 mm. 

Locality: British Honduras (Belize). 


This elegant species is very distinct from the other Central 
American forms. Owing to the very strongly constricted prono- 
tum it differs somewhat in habitus from most species of the genus. 


Famity VELIIDZ. 


Rhagovelia bakeri sp. nov. 

Above black, beneath greyish black, legs greenish black, somewhat aenescent, 
pronotum with an apical whitish fascia interrupted in the middle, abdomen at the 
sides immediately within the margin narrowly and obscurely streaked with yel- 
lowish brown, basal part of first antennal joint, anterior acetabula, all coxee and 
trochanters, and basal part of fore femora yellow, hind femora at the base above 
and beneath also tinged with yellow. Head with an impressed median line in front, 
rostrum passing the middle of the mesosternum, antennz with the first two joints 
pubescent, with scattered longer hairs, outer margin of the last three joints straight, 
inner margin slightly convex, first joint one-half longer than ‘second, third a little 
shorter than second, fourth hardly shorter than third, pointed at tip. Mesoster- 
num with the ridges between the anterior and the middle cox well marked, pubes- 
cent, curved inwardly, strongly divergent posteriorly. Abdomen gradually taper- 
ing to the tip, not carinated beneath. Legs pubescent, with scattered longer hairs, 
middle femora thickened toward the base, middle tarsi a little longer than the tibiee, 
the second joint a little shorter than the third, posterior tibize with a short straight 
spur at the apex. 


ee 
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Apterous male: Pronotum a little broader than long, rounded behind. Last 
dorsal segment of abdomen truncate at apex, last ventral segment arcuately emar- 
ginate at apex. First genital segment ferruginous beneath at the base. Posterior, 
femora very strongly incrassate, not reaching the tip of the apical genital segment 
spined beneath from the apex to a little beyond the middle, the first spine (near the 
middle) the longest, the following gradually diminishing in length toward the apex. 
Posterior tibiz straight, finely denticulate beneath down their whole length, with- 
out large teeth, the teeth of the middle third slightly longer, the apical third slightly 
narrower than the rest. Length, 4mm. 

Locality: Nicaragua (Granada). 

Allied to Rh. femoralis Champ., but the antenne are differently 
constructed; the venter is not ridged in the middle; the posterior 
tibie have no large teeth, ete. 


NOTE ON THE HABITS OF LIOMYRMEX. 


By Wii1i1am Morton WHEELER, 
Bussey Institution, Harvard University. 


The ant genus Liomyrmex comprises four described species, 
cecus F. Smith, gestro. Emery, aurianus Emery and carinatus 
Stitz, all from New Guinea, except awrianus, which has been taken 
hitherto only on the island of Tenasserim, off the coast of Burmah. 
L. carinatus and gestroi are known only from female specimens, the 
other two species only from workers. The complete absence of 
eyes in the latter phase and its testaceous coloration show that 
these ants must be decidedly hypogeic, but no account of their 
habits has been published. 

Recently Prof. C. F. Baker has sent me from Mt. Makiling, on 
the island of Luzon, Philippines, several worker specimens, which, 
except in their slightly smaller size, agree perfectly with Emery’s 
description of the Burmese LZ. aurianus (Ann. Mus. Civ. Genova, 
XXVII, 1889, p. 504). Prof. Baker states in his letter that these 
ants were found in the forest, “abundant with termites—living in 
the same chambers with these in entire amity.”’ The termites, of 
which a number were included in the same vial with the Liomyrmez, 
are workers and soldiers of Termes (Macrotermes) giluus Hagen, 
which is widely distributed in the East Indies (Singapore, Java, 
Sumatra, Borneo, Philippines, etc.). This must be a formidable 
species, for the larger soldiers measure nearly 10 mm. and are 
furnished with acute and powerful jaws. 
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Prof. Baker’s observations leave no doubt that the species of 
Liomyrmex are true termitophiles and suggest that their relations 
to the termites are more intimate than those of the species of 
Carebara, Aéromyrma, Erebomyrma, etc., which seem to be thief- 
ants, living in chambers of their own in the solid masonry of the 
termitaria and feeding surreptitiously on the termites and their 
brood. 


THE PHORID GENUS PLATYPHORA IN AMERICA. 


By CuHaries T. Bruges, 
Bussey Institution, Harvard University. 


In 1877 Verrall described from England a peculiar species of 
Phoridee for which he erected the genus Platyphora, calling the in- 
sect P. lubbocki in honor of its discoverer, Sir John Lubbock, who 
had found it in an ant nest. Although Verrall’s description has 
often been quoted, no further observations on this genus appeared 
till 1912, when Becker described as Psalidesma pyrenaicum an 
European form which he later ascertained was congeneric with 
Platyphora lubbocki, although specifically distinct. Becker has 
figured and carefully described this form and by comparison of a 
drawing of Verrall’s type, obtained from Collin, has been able 
accurately to characterize the genus. Since this, Collin has pub- 
lished a figure of P. lubbocki and noted its occurrence in other parts 
of England. 

From Becker’s account I have been able to place in Platyphora 
two American species which have been in my collection for a num- 
ber of years, that I had considered as probably representing a new 
genus. The two American forms differ from P. lubbocki only in 
minor characters, but are distinguished from P. pyrenaica by the 
third vein being bristly and distinctly forked at apex. All are so 
similar, however, that there can be no question that all should form 
a single genus. ; 

Platyphora Verrall. 


1877. Journ. Linn. Soc., London, Zodl., vol. 13, p. 259. 
1901. Becker, Abh. zool.-bot. Ges. Wien., vol. 1, p. 88. 

1903. Brues, Trans. Amer. Ent. Soc., vol. 29, p. 386. 

1906. Brues, Genera Insectorum, fase. 44, p. 13. 

1908, Enderlein. Zool. Jahrb. Abth. f. Syst., vol. 27, p. 148. 
1910. Malloch, Ann. Scottish Nat. Hist., p. 17. 
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1912. Becker, Wiener Ent. Zeit., vol. 31, p. 329 (Psalidesma). 

1913. Becker, zbid., vol. 32, p. 19. 

1913. Collin, Entom. Monthly Mag., vol. 24, p. 174, fig. 

Type: P. lubbocki Verrall. 

The four species so far recognized may be distinguished as 
follows: 
1. Third vein of wing entirely bare and not forked at apex..... P. pyrenaica Becker 

Third vein bristly to the fork, which is indicated at least weakly.............. 2 


2. Fork of third vein very delicate; segments of abdomen becoming shorter after 
TCR ERSECON GS eer ntee ete foe ee Oe a cite ee ous P. lubbocki Verrall 


4. Legs andantenne brownish yellow; scutellum shagreened. P.coloradensis sp.nov. 
Legs and antenne black; scutellum polished, shining.....P. ewrynota sp. nov. 


Platyphora pyrenaica Becker. 
Wiener. Ent. Zeit., vol. 31, p. 330, figs. (1912) (Psalidesma). 
Becker, ibid., vol. 32, p. 19 (1913). 


Platyphora lubbocki Verrall. 
Journ. Linn. Soc., vol. 13, p. 259 (1877). 
Lubbock, Ants, Bees and Wasps, p. 371 (1883). 
Bezzi. Rendic. Istit. Lom. Sc. Lett., vol. 33, p. 11 (1900). 
Becker, Abh. zo6l.-bot. Ges. Wien, vol. 1, p. 88 (1901). 
Brues, Trans. Amer. Ent. Soc., vol. 29, p. 316 (1903). 
Shelford, Journ. Linn. Soc., London, Zodl., vol. 30, p. 152 (1908). 
Enderlein, Zo6l. Jahrb, Abth. f. Syst., vol. 27, p. 148 (1908). 
Becker, Wien. Ent. Zeitg., vol. 32, p. 19 (1913). 
Collin, Entom. Monthly, Mag., vol. 24, p. 174, fig. (1913). 


a Platyphora eurynota sp. noy. 

&. Length,2.8mm. Entirely black, except the trochanters which are brownish 
yellow, and the hypopygium which is piceous, with the lower projection fusco- 
ferruginous; wings hyaline. Head from above slightly more than twice as broad as 
thick, the hind margin straight and finely margined; anteriorly receding on each 
side to the margin of the large eye which occupies the entire side of the head when 
viewed in this position. Laterally the head is very much narrowed below, and not 
quite so high as the height of the nearly horizontalfront. Antennal cavities shallow, 
each with four small reclinate macrochetz along its lower margin and a group of 
three reclinate ones just to the side of the insertion of the palpus. Antenne with 
the third joint rounded, rather small, bearing a long, bare arista, fully as long as the 
width of the front. Cheeks each with a series of minute bristles below the eye, ex- 
tending upwards to join with the postocular cilia which are very weakly developed. 
Palpi extremely small, with a tuft of four or five small bristles at the extreme tip. 
Front highly polished, with scattered hairs, but no macrocheete although there are 
a few stouter, bristly hairs along the posterior margin of the vertex. Ocelli large; 
no frontal groove. Mesonotum large and broad, shining and clothed like the 
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front; no dorsocentral macrocheete, although there is a pair of larger bristly hairs 
on the posterior margin at this place. Scutellum large, truncate at the sides; shin- 
ing, without bristles, but with a series of short bristle-like appressed hairs in a close 
series along the hind margin; twice as broad as long. Mesopleura smooth, bare 
below, above polished and hairy like the mesonotum, with a large macrocheta at 
its upper hind angle. Abdomen broad and flat, the second and sixth segments 
lengthened as in P. pyrenaica; basal segments pruinose, but the sixth shining; no 
hairs or bristles, except at the sides of the fifth and sixth segments which bear hairs, 
and the posterior margin of the sixth which bears a series of short bristles. Hypo- 
pygium small, with a rounded upper surface, two finger-like processes from the left 
lobe; and several shorter processes from the right lobe. Legs rather slender, with- 
out bristles; tibial spurs represented by several minute bristles on the fore leg; 
those of the middle and hind tibize small, but quite distinct; fore and middle coxae 
below with a few bristles and hairs. Fore tibia much shortened and its tarsus 
flattened; the metatarsus nearly as long as the tibia. Wings large, with the costa 
reaching the middle, its bristles very short; third vein bristly as far as the fork, its 


4 
Fig. 1. Platyphora eurynota sp. nov., wing. 
2. Front lez of same side view. 
3. Front tibia and tarsus of same, external view. 
4. Antenna of same. 
5. Platyphora coloradensis sp. noy., wing. 


bristles almost as long as those on the costa. Third vein distinctly forked; thick 
ened for its entire length; costa thickened beyond the first vein which is very thin 
except on the extreme apical portion; heavy veins black; light veins fuscous. Fourth 
vein slightly curved and faintly recurved at apex; fifth running nearly parallel to 
the fourth and entering the wing margin just beyond the wing-tip; sixth much bent 
down on its apical half; seventh distinct. Halteres black, with the extreme base 
pale. 


1914] Brues—The Phorid Genus Platyphora of America 79 


Described from a single male collected at Forest Hills, Mass., 
May 30, 1910, by Mrs. C. T. Brues. The insect was moving about 
among fallen leaves in an open wooded area. Ants of various 
kinds are abundant in the vicinity and it is possible that the species 
may be myrmecophilous like its European congener, P. lubbocki. 


Platyphora coloradensis sp. nov. 

o@. Length1.8mm. Black; antenne dark fulvous, darkened on the tip of the 
third joint; palpi pale yellow; legs testaceous, tinged with fuscous on the tibize and 
fuscous on the tarsi. Pleure pale fuscous, piceous on the posterior half of the meso- 
pleura. Hypopygium retracted, but apparently brownish as in P. eurynota. Head 
structurally as in P. ewrynota, and also the mesonotum, except that the dorsocentral 
bristles are larger. Scutellum dull, not at all shining, with shagreened surface; 
the series of bristles along its margin larger than in P. eurynota. Abdomen with 
the second and sixth segments lengthened, slightly pruinose and nearly bare on the 
first to fifth segments; sixth shining and clothed with sparse hairs. Pleure and legs 
asin P. eurynota. Wings hyaline; heavy veins pale brown, except the apex of 
the costal vein which is fuscous; light veins very pale; costal bristles larger than in 
P. eurynota; third vein bristly to the fork and second vein bristly; third vein thick- 
ened, but not much stouter than the costa, light veins much as in P. ewrynota, but 
the fourth and fifth are less divergent at tip and the seventh apparently farther from 
the margin. Halteres black, except at extreme base. 


Described from a single specimen collected on a window at 
Boulder, Col., by Mrs. T. D. A. Cockerell, July 17, 1908, and sent 
to me by Prof. Cockerell. 

This species is very similar to P. ewrynota in structure, although 
entirely different in color and much smaller. It might perhaps be 
considered as a mere color variety, but the scutellum is dull and the 
wing venation is not identical, so it appears to be a perfectly dis- 
tinct, but allied species. 


DESCRIPTIONS OF TWO NEW GENERA OF PARASITIC 
HYMENOPTERA.* 


By S. A. RouweEr. 


The following new genera and species are parasites of two insects 
which have been proven to be of economic importance in relation 
to the chestnut. The descriptions are offered at the present time 


* A contribution from Branch of Forest Insects, Bureau of Entomology, Washington, D. C. 
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so the names of these two parasites may be available for economic 
purposes. 
Anomopterus gen. noy. 


This genus belongs to the subfamily Liophronine and is related 
to the genus Centistes Haliday as defined in Szépligeti’s classifica- 
tion of the Braconidee (Gen. Insect. 1904) but may be separated 
from Haliday’s genus by the different venation, the different abdo- 
men and the other characters embodied in the following description. 


Malar space fully as wide as the width of the mandibles at the base; mandibles 
simple; clypeus well defined, separated from the front by a deep furrow; inner 
margins of the eyes parallel; antennz inserted above the middle of the front, pos- 
terior orbits approximately as broad as the diameter of the eye; eyes coarsely gran- 
ular; scape cylindrical, subequal in length with the second and third antennal 
joints; body coarsely granular; notauli obselete; propodeum subtruncate pos- 
teriorly and without any well defined areolation; venation as in Fig. 1; legs rather 
stout, especially the posterior pair; the posterior tibize thickening apically; abdo- 
men with five segments; ovipositor well exserted. 


Type: The following new species. 


Anomopterus fasciipennis sp. nov. 


Female: Length, 2 mm.; length of the ovipositor 0.5 mm. Head and thorax 
coarsely granular; postocellar line slightly shorter than the ocellocular line; the 
lateral ocellar line subequal in length with the diameter of the anterior ocellus; 
antennz 20-jointed, the third joint distinctly longer than the fourth; first ten flagel- 
lar joints longer than wide, beyond that the length and width become subequal 
and the apical five joints are moniliform; mesoscutum coarsely granular; the met- 
anotum more coarsely granular than the scutellum, about the same sculpture as 
the dorsal aspect of the propodeum; dorsal aspect 
of the propodeum with two faint lateral carinz and 
with a faint median furrow, separated from the 
posterior aspect by an irregular faint carina; mes- 
episternum shining; practically impunctate; abdo- 
men shining, impunctate. Ferruginous; the eyes, 
the ocelli, posterior aspect of the propodeum, the 
metanotum and the two apical abdominal seg- 

Fig.l. === —s ments black; the basal five joints of the antennz 
Anomopterus fasciipennis pale ferruginous, the remaining, black; legs the 
sp. nov., wings. : : ; : 
color of the body; anterior wings hyaline with two 
broad dusky bands, in the region of the bands the venation is pale brown, in the 
hyaline portion of the wings it is pallid; stigma pale yellowish; posterior wings 
hyaline, irides cent, the venation pallid. 


Male: Length, 2mm, Agrees well with the above description of the female. 


Falls Church, Virginia. Described from two females (one type) 
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and two males recorded under Bureau of Entomology No. Hopk. 
U. S. 11245 x, which refers to a note stating that this species is a 
primary parasite of Ectedemia phleophaga Busck. Material col- 
lected by T. E. Snyder and reared September, 1913, by Carl Hein- 
rich. 


Type: Cat. No. 18051, U. S. National Museum. 
Centistidea gen. nov. 


Related to Anomopterus but may be separated from that genus 
by the embossed area on the first tergite, by having the second dis- 
coidal cell more widely opened and by having 14-jointed antenne. 

Head as in Anomopterus; scape cylindrical, subequal in length 
with the pedicellum; body shining with distinct separate punc- 
tures; venation as in Fig. 2; legs not robust; first tergite with an 
elongate embossed area basally. 

Type: ‘The following new species. 

Centistidea ectcedemiz sp. nov. 

Female: Length, 1.75 mm. Head subopaque, with separate, rather poorly 
defined punctures; third antennal joint distinctly longer than the fourth; posto- 
cellar line a little more than half as long as the ocellocular line; mesoscutum shining 
with separate distinct punctures; scutellum more sparsely punctured; metanotum 
shining, practically impunctate; propodeum shining with sparse separate punctures, 
laterally with two well defined carine, medi- 
anly with faint, poorly defined carine, no carinz 
separating the dorsal and posterior aspects; the 

- lateral posterior aspect with four or five strong 
rug; mesepisternum and sides of the propo- 
deum shining impunctate; embossed area of 
the first tergite slightly wider basally. Black; 
mandibles pale  ferruginous; scape and 
pedicellum piceous; tegule and first tergite 
fulvous; legs except the posterior tarsi fulvous; 
wings hyaline, iridescent, venation pale brown, Fig. 2, 
stigma black. Centistidea ectoedemie 

Male: Length, 1. mm. Agrees well with SOON WIRES: 
the above description of the female. 


Ballston (Veitch), Virginia. Described from, one female (type) 
and one male recorded under Bureau of Entomology No. Hopk. 
U. S. 11236a, which refers to a note stating that this species is a 
primary parasite on Kctedemia castaneew Busck, the material col- 
lected and reared by T. E. Snyder, adults issuing April 23 and 
24, 1913. 

Type: Cat. No. 18052, U.S. National Museum. 
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SOME REMARKS ON AMERICAN LAUXANIID. 


By Dr. K. Kerrész, 
Hungarian National Museum, Budapest. 


1. In his article ““A Synopsis of the Sapromyside”’ (Psyche, XX, 
No. 2, 1913, pag. 76) A. L. Melander gives a key to the American 
species of the genus Camptoprosopella and considers C. xanthoptera 
Hend. as a synonym of C. verticalis Lw. which is quite wrong. I 
have both species before me; besides the type of C. xanthoptera 
two other specimens, also from Peru, and four specimens of C. 
verticalis from North America—Drayton Island, Fla. 

C. wanthoptera is distinguished at first sight from C. verticalis 
by the quite black, shining abdomen as well as by the orange color 
of the thorax; besides, the third joint of the antenne is blackish 
beneath and about the tip. But there are also very good differ- 
ential characteristics in chetotaxy; C. verticalis has three pairs of 
strong dorsocentral bristles, and C. xanthoptera only two. All 
bristles are distinctly stronger in C. verticalis than in C. wanthoptera, 
but the rays on the upper side of the arista are shorter, the ratio 
between the basis of the third joint of the antenne and the longest 
rays in C. xanthoptera being 5: 10, in C. verticalis 5:7. 

2, Lauxania latipennis Coq. Of this species I have before me 
only one specimen in bad condition, from Jacksonville, Fla. From 
the whole habitus, the elongated antenne, but especially from the 
very characteristic course of the second longitudinal vein, I think 
that this species will find its best place for the present in the genus 
Steganopsis Mei). 

3. Caliope signatifrons Coq. In Melander’s key (page 63) to this 
genus I think these words “center of front shining”? should be 
omitted because neither in my specimen from Philadelphia is it to 
be seen, nor does Coquillett mention it in his description. Or 
should Melander’s specimen belong to another species? 


ANASA REPETITA HIEDEMANN IN MAssacuuserts.—A specimen of this species 
was taken by the writer in Allston, Boston, September 11, 1911. Last summer 
three specimens were collected by Mr. H. M. Parshley, one at Beach Bluff, June 
23, and two at Jamaica Plain, June 13 and August 9, 1913. 

ErratuM.—tIn February Psycur, page 21, for “Providence, Mass.”’ read Prov- 
incetown, Mass. C. W. JoHNSON. 
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BOOK NOTICE. 


Entomology, with Special Reference to Its Biological and Economic Aspects. 
By Justus Watson Folsom, Sc.D. (Harvard), Assistant Professor of Entomology 
at the University of Illinois. Second revised edition, with four plates and 304 
text-figures. Philadelphia: P. Blakiston’s Son & Co. $2.25 net. 


Doctor Folsom’s work is appropriately described in its title, which shows it to 
belong among those important books to which a student may turn for information 
concerning insects as material for experimental research. There are too few books 
of this sort, particularly in the English language. The first edition was widely 
welcomed, and its worth is so generally known as to make unnecessary any attempt 
at extended review. Comment may, therefore, be restricted to changes appearing 
in the new edition. 


In this connection a comparison of chapter headings is illuminating: 


Number. Title in First Edition. Title in Second Edition. 
I Classification. Classification. 
II Anatomy and Physiology. Anatomy and Physiology. 
III Development. Development. 
IV Adaptations of Aquatic Insects. Adaptations of Aquatic Insects. 
V_ Color and Coloration. Color and Coloration. 
VI Adaptive Coloration. Adaptive Coloration 
VII Origin of Adaptations and of Species. Insects in Relation to Plants. 
VIII Insects in Relation to Plants. Insects in Relation to other Ani- 
mals. 
IX Insects in Relation to other Animals. | Transmission of diseases by insects. 
X  Interrelations of Insects. Interrelations of Insects. 
XI Insect behavior. : Insect behavior. 
XII Distribution. Distribution. 
XIII Insects in relation to Man. Insects in relation to Man. 


It will be seen that Doctor Folsom has not increased the number of his chapters, 
but has sacrificed portions of the older text in the interest of new features. Most 
noteworthy amongst the latter is the discussion of disease transmission by insects, 
which now constitutes a whole chapter. One misses nearly all of the extended 
and somewhat academic treatment of the factors of evolution, and the conception 
of species, which was in the earlier edition; but probably that was the least important 
part of the volume. Certainly in its revised form, with its much greater wealth 
of concise and well-indexed data, the book is farther removed from competition 
than before. 

A lighter grade of paper has been used this time, and the number of lines on a 
page has been increased from 36 to 40. These innovations have resulted ina 
slightly thinner and lighter volume. 

The book will be a very valuable addition to the working equipment of any 
biologist. 

We Lea Weeke 


84 Psyche [April 


EXCHANGE COLUMN. 


Wanted, in exchange or for cash, North American Catocala.——Rudolph C. B. 
Bartsch, 46 Guernsey Street, Roslindale, Mass. 


Empidide desired from any part of the world.—A. L. Melander, Bussey Insti- 
tution, Forest Hills, Mass. 


Will name and return species in certain families of Coleoptera. Buprestidee 
especially desired.—C. A. Frost, 26 Pond Street, South Framingham, Mass. 


Wanted. Insects from ant-nests, with specimens of the ants, from any part of 
the world. Will give Coleoptera, Diptera and Hymenoptera from the Western 
United States—W. M. Mann, Bussey Institution, Forest Hills, Mass. 


Will exchange for Geometride from any section of North America, or identify 
material for privilege of retaining examples—L. W. Swett, 501 Washington Street, 
Room 44, Boston, Mass. 


Will exchange insects of various orders for Parasitic Hymenoptera from any 
part of the world—C. T. Brues, Bussey Institution, Forest Hills, Mass. 


Wanted, for cash or exchange, living material of Lucilia from the Southern 
States; also living material of Cynomia mortuorwm from Europe and any other 
species of Cynomia except Cadaverina. Will give directions for shipment.—P. W. 
Whiting, Bussey Institution, Forest Hills, Mass. 


Carabus chamissonis and other rare Coleoptera for Dytisidze not in my collection. 
—F. W. Dodge, Melrose Highlands, Mass. 


Wanted. Ants from all parts of the world—W. M. Wheeler, Bussey Institution, 
Forest Hills, Mass. 


I pay cash or give American and exotic insects in exchange for fertile eggs of 
Catocala spp., living Catocla 2 9 (captured specimens only), hibernating pup 
and larve of any other group of Lepidoptera.—William Reiff, 366 Arborway, 
Jamaica Plain, Boston, Mass. 

Numbers of American Museum Journal desired. Vol. III, No. 4. Vol. V, 
Nos. 1, 2 (including Guide leaflet 18), and 3—Nathaniel T. Kidder, Milton, Mass. 


Florida insects of all orders, also Fish, Batrachians, Reptiles, Shells and Marine 
Invertebrates sold by A. G. Reynolds, Gulfport, Florida. 


New England Orthoptera identified. I wish to examine adult orthoptera of all 
families from all parts of New England. Material will be identified for the privi- 
lege of retaining desired examples, for which good exchanges will be given, subject 
to approval of owner.—A. P. Morse, Wellesley College, Wellesley, Mass. 

The undersigned will greatly appreciate receiving records of New Jersey species 
not listed in Smith’s Insects of New Jersey.—Harry B. Weiss, 272 Hale St., New 
Brunswick, N. J. 

Offered for cash, but exchange preferred. Fitch and early Illinois reports; 
Insect Life; Harris’s Insects: many others.—J. E. Hallinen, Cooperton, Okla. 


® 
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